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(54) NEW METHOD FOR MEASURING SMALL AMOUNT OF SUBSTANCE 

(57) Abstract: 

PURPOSE: To achieve a highly sensitive measurement by using nucleic acid as a 
labeling substance, labeling a substance which is specifically combined with a 
target substance, combining it with the target substance, and then amplifying 
nucleic acid in terms of enzyme. 

CONSTITUTION: A substance to be detected is allowed to react with a specifically 
combining substance with a specific affinity which is labeled by nucleic acid or a 
complex is labeled by nucleic acid after the complex of the substance to be 
detected and the specifically combined substance is formed. A complex of the 
substance to be detected, a specifically combined substance, and nucleic acid is 
formed by either of them. Then, a labeled nucleic acid within the complex is 
amplified by using DNA polymerase or RNA polymerase and the amplified DNA or RNA is 
detected, thus enabling a substance within the specimen to be detected and 
determined. 
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(54) [^Hj<^g^] 9rft*t&»&gSll£& 
(57) [£*)] 

A#y tMifclSRNAstfU y 5— SSrfflv^-CJttt 



mtmm^^-rzm^mm^\mmxh-oxmm.xm 

fc #SW*£-&ttfe« t ©m-g-ttSrT&S Lfcfl: r ©«£• 
U ^COit#aLfcDNA*fci±RNA^ffl-rS-i(- 

[0001] 

[0 0 0 2] 

^Ltf^ltttt)K© 3 H-e 1 fmol, 125 I -C 1 OamolT'fo 
9, Hi!i©/3-#7^ hi/y— ^-C0. 2amol(l 2 05} 

T-) r-fes 0 mib©*f±, i&mRmm<7>mmcmw<i 
mz.m$wh5>z. t^LTi/>5 0 L^fe±iE©^mps 

#!l^iaiS©K^4§1^'&oT, H^lCii&S 

[0003] »^^&sai)£te-c-tt, r^y • ewv 

5fi Srffi V ^fc* & 5 ^ , vflsfe 3 

9 ?y V -y Vi>m < ft 9 , « &WB < fc S i: 5 

[0 0 0 4] -£#5 -mmRfc (PCRft) 

ii, ifMiftSW^WDNAigS^LT, ^oW^fe 
fttr J; 5^2o©:/7--f'-^~-£rT-~-/v£*, DNAS 

7 4 6 9 7^) „ z<Djjm&m%-rtut. «rjt**«n 



1^5 [U (H. Li) b-t-f^-Y- (Nature, f 335 
*4 1 4-4 1 71, 1 9 8 8) ] „ * ^ 

tp3%^ftXV^ 0 L^U PCRSliDNA^RNA 

©± 5 ftmmzm^znmatimimnfzii&xh 

rH^©^tB(ii4a^^H&^tV^ofc^^&5 0 
[0 0 0 5] 

r, ^*©M£i:1±tSfe-C«»©t^®#(cS^^ 
[0 0 0 6] 

[iSfi^#*1-Sfcfc©^g] *3§Wi, i?Jift1£trj& 

*j J; xm&m Pi- 5 1 © -e & 0 . ikons i. xm&nm 

fe/§rfflvNfcftiff©^;rtjiffl§n5 5 , fe©r-fot), «6* 

[0007] -Tftbt), -WSWttftffli-'******® 
»«lc»Lr#*W*a?BttSr*ri-5t!f*KlilS^H4*W 

if*fcf±RNA^yy ?— i?*tfvvtHMU ^©*I*S 

LfcDNA4fcl±RNAftttffli-6r fcfciDtt**® 

[0008] #3BWfc£ e>KR§mbtf, *HPJ!i±inJS 
Stt)L<liWii:^i, y^^KiS* 

WRftft-g^Sr^r-r 5 fe o r ^t»-e«« $ h± t 
© s Kttit t LT#m^^tt** vmmx 

mm S tbfc^K t roS^SrJg^* LftfctCBfflftt 
5*\ Sfcfi^S^StWMWIS^tt^St©^^ 
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— U*ftliRNA#M?" t?*tfvvci(MIU ift§£ 
ffl • £*1-3Mfe(-H1-st>©-efca 0 crt^r, 

^A/-ev>5S^tli, ^©ft^*!C"^*tiftvv££iE?iJ 
Sr«»Cffl^*itfftv\ v^ffll^fcoti, MIS 

©Act ^ ©t,©St:^iJffl BTfg-efeS^, %&ffi4£lft t @ 

[o o o 9] mm^m^mmn, dna-c-^rna-c 

<*>£<, SbKtt-*i[T?tr^:*n?t>±V\ L^L- 
*#(©RNA[4, ®&^&SVM4it^KJS?£*©RN 

[ooio] s«w*ifef±, mmMmit£i&-fz>m^ 

H©5' »SHllr*IAL, ffc^y/^ICiA 
LT*v*vW5 tEffi ifc J: *> *WW- 
S^S^&ibtx-tl^S (PCR Protocols, *#Innis 
£>, Academic Press, 1 9 9 0) „ fcSVMS, _kfBSH 

[ooii] r f-^y • t"tf y©J; 5 ftWSW^-^S 
V^tt^rfUfflLT, MSSW^iftSriB^i-a itfcRT 

IB-efts. ma\ s-ffca-rs^t B»^tt(c*f-r5 
© r tr >- (i 4 #T-© f ^ y t sjg-g- L# 5 a* , y tr ^ 

i *f i o*jt-cje-a- l, spsMsfftjete^- Lfcr t*^> 

5„ HkVL, Milligen/Biosearch |±, Pharmacia }±^/^ 
ibrfTJK^tiT^S^r;/ b&ffl^T, ^fc V-fc Lit 

J: 3. '©^firefi, BWttJffc^ixK 

^Lr»MW!&*fiitt*«Fo«f»WiB-att«)«ass^ 

B fc A/ & v v?, * § ftttft 

[0 0 12] 8M8flt<Z>iBMN:, ^W^ (Klenow) D 



&OPCRS (Saiki b, 1 9 8 5, Science, 2 3 
0, 1 3 5 0- 1 3 4 5*3iV Saiki f>, 1 9 8 8, S 
cience, 2 3 9, 4 8 7 - 4 9 1 ) Xfr 5 i t £ s ttl3fS 

«rtft<J8So««AS"Bri6t)Sa„ DNA*5^7- 
ifK^fi 1 0©SJSx?DN AWSrfs-fb-TS lii^ 
n[5]©-!M ?/K£<£ 9M3KU;:i2 2©n^{g(;:DNA£r 

£^tfflv^;/n -:/©»& t>^©0ifc£il^c 
K;iCJ;ot, »I«fC#4t5M©DNAi 
«r£*f-5itiJSnrffi^ l^fflDNAfJifflit 

[0 0 13] HDNACRNA#!J^7- 

y 7 — If ^ T R N A IC^-t 5 i t C J; 5 if *I <b "5J 

[0014] mmmm^-r^mmt i^x&mmmz 

u ^ K*fflv\ ftH t & 5 J: 9 4»«W 7" 5 

^^y vaifritssaoia* 
ft (+*Ha»fe«+«) *s*>ixtf+^-c3E>5. wxy 

s'K*3gdtLfc«ffl!frPCRfe-e««i-S. fcS^tt, 
«fH¥2- 1 3 1 5 9 9(r^§Hfci RN AjK y 

^T^^Hs^±i*iDNAtr^yy y^x 
[0015] ®mkistv±n#}i®iwb&m®&#}m&& 

v^rt^bLr, ira!tft5»ilta»Lra»6fT5ifc 

tt^J, fcL<i4^*^ry^*^^*/Vv"?A^^ 
[0 0 16] it*S^^fc^©^ffl}±, ^tLS^*P© 

fflv^rtrtoJiSo ^ffi^tLTiiJf^HJS^i-tiis^ 
7-f-7-Srffiffl-r5A\ *tiiRj£?**©ffllBt)KWI 

»Sttfct©*ffiML.r, itg?tfeffl • safest) 1 
[0017] mm i 

DNAl»MV^7jft 



^y-fe^yN* (1-3 2) r>v 

g^by^A (pH7.2) T'lmg/O. 3mlCD#aiC|S 
»Lfc„ r}l|:3 0 (i 1 ON, N-Wf /V*/VAT5 

KlC^LfcvW? Kf*H (N- 
A.) -s^p^ ^rf->-- 1 -jt/ynff^BtlB 0. lmg& 
ipx, 3 ot;T?i^lWSJi&S*fco io»B5iS 
0. 9 A 

(pH6.0) T'?SftLfcNAP-2 5*7A (Pharm 
acia ft) *^^-Cy^?)iaSrfT^*S^©-v $ K 
KSSfcl&DISfVyfc. 0. 5ml-fo^BUfc=S-B^©2 8 
0 nm© »JR £ 8I£ L fc °- * H# §r* * fc„ 

[0018] Ig2. fl!lDNA©IlM 
DNAO^-fillJ, ^gfiDNAMI Gene Assembler 

(Pharmacia ft) g->T;if*-*^7 
77? ^ bSHCj^fToTto MDNAC5' 
©SHSfflfAtli, C 6 -Thiolmodif ier (Amersham 
tfc) §rffiv\ DNAO^fflMoS^fiALfco £• 

[0 0 19] 5' SH-CCGTGTATTC TATAGTGTCA CCTAAATCG 
T ATGTGTATGA TACATAAGGT 
TATGTATTAA TTGTAGCCGC CGTTCT-OH 3' 

a, MMDNAo«ftt ^HWfe*e#©»si-5 

^flsttfrofc. fflSLfcDNASrO. lMPyttM) 
>>A (pH6.0) T?¥#fkL;fcNAP- 1 0*7i (P 
harmacia ttS) ^fflV^-r^>^>ii^tTV\ 1.5ml© 

0. lMDVSt by?A (pH6.0) Lfc„ 

[0020] ig3. DNAmmm^mm 

lSlOIfil»tIg20DNAiM, -ttL-?ti 

1. 5mlTo?l-g-U 4tT«aS;LtDNA-jSS 

Palish LT^igfe^l^/cf^ MonoQ *7A (Pharmaci 
a VM) ?rfflV^*>M*7A?nv K57^ 
fcfrv\ *SiS©DNAiSi#:ft|ft*Ufc. 2ml-fo5> 

-c v ^ 5 r t « , ii^j ife-c ^ y * ^ > z mmt 

^^•^DNASr^LTV^^itt^ «T©7ji!fc^ 
J;o-rflW8Lfc„ XI3DNA05' *JHffl»tPIE5!l© 
7 B 5'f-7-5 / — GTATTCTATAGTGTCAACCTA— 3 ' ± 
fEDNA© 3' SS(-Wfl&ftX7^~- 5' — AGAACG 
GCGGCTACAATTMT— 3 ' Sr^T, Jl^OTJfeKLfc^S 
oTPCRjffeg£ffV\ if*M$tL7cDNA$r^;VS^.» 



[0021] IS4 . l IktKfonmmt 

^y^^W^f-X*, 5 OmMy ^f-by !7A pH 
7. 0-Cl Oji g/ml©^jS(C#|RLfc^y-fe^^^C 
*ffi£^3^?**/*p-^vft#fciB-e-U 4=C 

2 0Bfn§i;#LrK^*@WbL-fc o piyy^ 

VM) £rfflwt, BEtr-XflO^ay^y^ttfofc. P 
BS (1 OmMy VffcT V y -7A pH7.2, 0.15M 

^bf-by^A) -egfcifSL Rtr-Xttt&Bi-sti-ep 
BS>fi|;R#Lt 
[0 0 2 2] ffliJS 

ii©tyM-7fEiAs (n^jsautffi, ^3 

^rS^^iir/to 0.0 5% Tween^ttfPBSf 

mv-ytzmmk. 2^wt vxxm3xnbtitcm 

d#ftfl^tg)6S*ft. !J>tr-X£gfc^L-C* 

V^Sit'k^-Xi^U Molecular Cloning 2 fig 
(Sambrook IbS) ^leit©^©77i£«.£o 3 0 
@PCR»frofc„ ift|£HfcDNAi4, y/Mt« 

#m*m\ ^i><yj*7u^4 m&Kxmwzin 

[0023] z<DffiW:temnc7F£}vz 0 r©0ii4 

1 DNAt-fXv-*- (^X 174 DNA/Hinf 
I) 

2 pcrcuh^XtM-v-** 

3 y])-t>"?y#mMktiiX 

4 lpg^DLfc^W^ 

5 ifitfCfflV^fcDNA 

©5*c* toVNT P c R*i*emid^©sjS*M!fe©V 10 

» tH O V ^ X 4 % T U n - X « £ f T V ^ v> 17 

i7'n^ KSfefcL/cil^©, ^roWffllCiDJfefiSix 
£**©/<>• KSr^*-e^rt>©-e«>5<, ^K^pp-? 

^$^5^>-K(4PCR(Cj;igti*S$^fcDNA^ 
[0 0 2 4] r©^ta»P>, E I AffiT-ia^ffl^H^;^ 

[0025] mmm 2 

5' ftfWkDNAlfS^fciUS 
IS1. t-'^WbXy-f-?-©^ 
^SlDNAMi Gene Assembler (Pharmacia }±) 
SrfflV^T, DNAX^^^-W^^tfofco i££ia?ij 
(4, 5' — ATCGTCCATTCCGACAGCAT— 3 ' T^^tl, rfrflg 
0^^-pBR3 2 20fiBiEcoR V©^Bf 

!S5&*>e>Ti«^iRi--2 0ie3£©ft*tiiiCT?a>a o tr^- 

^^{k©7tft©T5 7£t(4, N-MMT-Hexanolami 
ne linker (Milligen/Biosearch it) SrfflV\ DNA 
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<D&l$<DMcm<DmmX\ -pfilDNAffl 5' *ffi--iAL 

it, 5' «©7 5 ; I© ftf yftB«T© ± 5 ia 

Ttfofco NHS-Biotin (Pierceft) 5mg£r4 5 0 ^ 1© 

i 20 u g /4 5 o n i i?i^-Lr^£-ei«SiSS* 
fc 0 tKkjS© if ^ vfi 2 o %^ y -^-espW-fb Lfc 

NAP-l 0*>J;lWAP-2 (Pharmacia 

[0 0 2 6] Ig2. bf^V-fMlflgsDNA©^ 
SSUifcr^WtDNAfi, KTK^S^ffiTMIML 
Tt, ftlGggt^iEc oRVi BamH I -e9J 9 ffi £ tlfc 
rtrJE©-<*#-p BR 3 2 2©1 9 2i£S*t©ilrK-£r#l 
ItU IglflSLfcEcoR V#J(D7°7-r^- 
1 0 Opmoli, ffiSBS^JriS 5 ' — GATCC AC AGGACGGGTGTGG 
-3' -e&SBamH H|lj©^7-f "7- 5pmol£ffll^ 
tl00jil©Taq*y 7— t? • ^?7r-f, 
2. 5*ffi©B^DNA3-fiSSMS (SriigttS) Srffl 
l/\ PCRSlS^frofco ±i*iDNA©*IS.i4, 1%T 

tp©DNA£^tfn^N (MilliporeftK) fclHf^ 
/D-7f-f>^L, ^TtT^V-HRP (WWt>tsri 

DNAiS-g-^/to Wi, HRPffllft'&SOPD 

fcfcJ: "9 tf^WtDNASr^OiffllDNAfc^ttiL 
fc. 

[0 0 2 7] 8|)£ 

(AmershamttJg) fc^Tf^©*^^^* fcT*- 
^WbLfc-f y^J v«fSSHT-i: ^^JSFi 1 ©MS 

-^ffii--<$t)«-!tt^ws^tt^K©m^^^^$ 

y ^«fieftHT"Sr^*bfc 0 9ctPBS-e4 0 0 0ffiC 

w p vMfiHf tg^^tfc, 
mmm 1 -t?a!-<fc^«©77fe(c-tDNA&ii*sL-c#ffi 

[0 0 2 8] r©S*(±Bl2(^^$tL5 0 ^©H2i± 

1 fo-it>*2 y ^/^«# 

3*sJ:tM ^y^a!)yiMB^^^^l5 
o P gife»f£tijS5 

©5fe* toV^TPCRifitiM^^^©KtS^^©l/10 



/c*«©/^KSr¥KT^i-t©-Cfe5„ ^K^PPT- 

£ frifc< y K P C R i <9 tt*l £ tbfc D N A Sr/P 
"To 

[0 0 2 9] r©it^6>, ^/V^i-^tU^-f 5# 
JISl^v^ff£©g-^©J:5i^ KM t 
£tfl-<0#*#j fc*£gH4 Srffl V ^#a-? fe o X h , * Jfifll 

[0 0 3 0] mMM3 

DNAiiFa b' ^m^tz-nm. 

IS1. tfiT/l'#y**7r*-~t?Fa b' SW©PI 

m 

&fflm6 3 -2 0 9 5 9 7 ICMtf LfcT V ^^7r 
^-ifi^rS^Jfilfit^ib, /B7^A*7A (BioR 
ad ttSD SrfflV^ W©i*l:Lfc# 0 TI gG 
ZmUVtCo 1 0mg©I gG^V^t, &£fl©75Si (» 
Ifc&^SlJ/tiS. ^3HS. ^JI|^feP>=f) CJEot. Fa 
b' Bf>t^fSMLfc 0 

[0 0 3 1 ] Ig2. DNAflHF a b' ©H® 
HKLfcFab' i, **ffi|l^flB«©*ife-CH5!tl,fc 
5' 5l«R:SHStJ?ODNAt<f*A«S^-U Mm. 
t^OUKJtrDNA-Fab' ft^Sr^fig^ 

t-xcHftflj ufcr-*'* y ^ r v tmm&ft 

kZRfcmttZc JfeKl, PCRSiC^rffo-C, DN A#* 
[0 0 3 2] »J5£ 

itut 1 immii-. R7^y*^7r^-^-*/^ 

P-t^Sfl£No. 2 1«\ 2*Kfr(Cf4, DNAt'g 
a$nfcSiT/V*y*^7r^— ^- sKy ^p-TvMtl 
ftOFab' WfXZm^X, ilMl©lS4i^li© 
Iftf^Srff-ofco t'-X£ri5fcjfiL IdM^^W h- 
/>&^t?Ta qJ^y^y— *£-/<y7r— *$X\ 37°C 
l^lSISt£;b-CDNA*jg(ltS*fc 0 ^(', yi>stT4 

p. 1 0 3- 1 0 6, 1 9 9 1) t^oTPCRtUgSr 
[0 0 3 3] 

Mfo%wzfem$ht£i><>±MAy>>WfcttLx$im • is. 

5. 

[Sffi©M*/fefiK] 

[Hi] HtS^i^*3(751*fi-©PCRii*s^©SJS#; 
)S^© 1 / 10 »i;:o^T4%7';tft2-^ y ;vm^Si 
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[HI] 




i^mmiE 1 ] 

[ttIE*t£ygS£] 0 0 0 2 

me**] 
[0002] 

[prosit] a*, ai^ttwurotfttH^sctt, 



[12] 



i £ 3 4 




X.ii*Mtt^KC» 3 H-e 1 fmol, 125 I "PI 0 amolT-fc 
9, fv-^-if-p Q. 0 0 0 2 amol(l 

2 0^) t?&5„ itub©*!*, f&ffi&tMfflJtroat 
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